primers to assess polymorphism among three wild populations of O. auricula, and we cross-amplified the primers in O. henryana Oliv., O. magnidens Chun ex K. Y. Pan, O. maximowiczii C. B. Clarke, and O. speciosa (Hemsl.) Mich. Möller & W. H. Chen. Consequently, we propose that the 16 primer sets for the single-copy nuclear genes can be used in further investigations of genetic diversity and population structure of O. auricula and in related species within the genus and family.
METHODS AND RESULTS
We collected fresh leaves during the early growth stages of samples representing 60 individuals from three populations of O. auricula in subtropical China (20 from Anfu, Jiangxi; 20 from Hefeng, Hubei; and 20 from Wuyi Mountain, Fujian). Additionally, we sampled 10 individuals of O. henryana, three individuals of O. speciosa, two individuals of O. magnidens, and six individuals of O. maximowiczii (Appendix 1). We dried all samples in silica gel and used the dried material for genomic DNA extraction following a modified 3% cetyltrimethylammonium bromide (CTAB) protocol (Doyle and Doyle, 1987) . We screened single-copy nuclear genes from transcriptomes of 11 species of Primulina sequenced using RNA-Seq in our group's previous study (Ai et al., 2015) . The previously obtained data set comprised 834 putative single-copy nuclear genes with alignment lengths from 129 to 2847 bp. Compared to organellar genes, nuclear genes are useful for phylogenetic and phylogeographic inference because of their rapid evolutionary rates, and single-copy genes circumvent analytical complications that arise from paralogy (Sang, 2002; Mort and Crawford, 2004) .
The procedure for detecting the putative single-copy nuclear genes is detailed in Ai et al. (2015) . Based on the 834 putative single-copy nuclear genes in the transcriptomes of Primulina species, we randomly selected 74 of them and initially designed 115 PCR primers in Primer3 version 2.3.4 (Rozen and Skaletsky, 1999) . The primers were designed using the following criteria: length of PCR product of 300-900 bp, located within exon sequences, primer melting temperatures between 50-55°C. Preliminarily, we screened 115 PCR primers for amplification using eight randomly selected samples of O. auricula. After optimization, we selected 16 primer pairs that showed amplification of a single clear band, were polymorphic, and cross-amplified in the related species to estimate genetic diversity in all 60 individuals of O. auricula. We performed The PCR primer pairs, characteristics of the 16 newly developed single-copy nuclear DNA markers, and GenBank accession numbers of the resulting sequences are presented in Table 1 . From the sequences that we obtained, the alleles of the heterozygotes were determined by using PHASE version 2.2.1 with default settings (phase threshold = 90%, iteration steps = 100, thinning interval = 1, burn-in steps = 100) (Stephens et al., 2001) . The input and output formats for PHASE were converted by using SeqPhase version 2.1.1 (Flot, 2010) , and the phased sequences were converted from FASTA file format to GENEPOP format by using PGDSpider version 2.1.1.5 (Lischer and Excoffier, 2012) . We used GENEPOP version 4.2 (Rousset, 2008) to calculate the probability of deviation from Hardy-Weinberg equilibrium, and we calculated basic genetic variation (e.g., the number of alleles per locus, expected heterozygosity, and observed heterozygosity) in GenAlEx version 6.5 (Peakall and Smouse, 2012) .
The number of alleles per locus ranged from three to 34. The levels of expected and observed heterozygosity varied from 0.000 to 0.372 and 0.000 to 0.650, respectively (Table 2 ). We measured the genetic diversity of all samples derived from the pairwise number of site differences, including nucleotide diversity (π), haplotype diversity (h), Deviations from HWE were not statistically significant (ns) and statistically significant (*P < 0.05, **P < 0.01, ***P < 0.001); NA = not applicable (i.e., monomorphic locus). (Table 3) using DnaSP version 5.10 (Librado and Rozas, 2009) . We found that the average h was 0.901 (0.767-0.993), π was 18.68 × 10 −3 (7.47 × 10 −3 to 37.27 × 10 −3 ), θ w was 24.76 × 10 −3 (10.89 × 10 −3 to 41.61 × 10 −3 ), Tajima's D was −0.94 (−2.11-0.92), and Fu's F s was −5.00 (−33.24-14.76 ). The Tajima's D values were not significant, but most populations showed negative values for Tajima's D and Fu's F s .
CONCLUSIONS
We successfully developed new primers for and amplified 16 single-copy nuclear DNA markers in three populations of O. auricula. We determined alleles of the heterozygous sequences based on degenerate bases in PHASE without cloning. These newly developed genetic resources will be useful in further analyses of genetic diversity and population structure at a broad geographic scale to elucidate the demographic history of O. auricula and to inform its sustainable use and conservation. Moreover, successful crossamplification of these single-copy nuclear genes with close congeners of O. auricula suggests potential applications for species-level phylogenetic inference and related evolutionary analyses. APPENDIX 1. Voucher and location information for populations of Oreocharis auricula and four congeners used for cross-amplification in this study. 
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